A transition from asymmetric to symmetric patterns in time-dependent extended systems is described. It is found that one dimensional cellular automata, started from fully random initial conditions, can be forced to evolve into complex symmetrical patterns by stochastically coupling a proportion p of pairs of sites located at equal distance from the center of the lattice. A nontrivial critical value of p must be surpassed in order to obtain symmetrical patterns during the evolution.
The stability analysis of patterns in extended systems has been revealed to be a difficult task. The many nonlinearly interacting degrees of freedom can destabilize the system by adding small perturbations to some of them. The impossibility to control all those degrees of freedom finally drives the dynamics toward a complex spatio-temporal evolution. Hence, it is of a great interest to develop techniques able to compel the dynamics toward a particular kind of structure. The application of such techniques forces the system to approach the stable manifold of the required pattern, and then the dynamics finally decays to that target pattern.
Synchronization strategies in extended systems can be useful in order to achieve such goal.
Different types of synchronization have been described in the literature. They have been applied with success to synchronize lattices of iterated maps, coupled ordinary differential equations and cellular automata (CA). In this note, the stochastic synchronization method introduced in reference [1] for two CA is specifically used to find symmetrical patterns in the evolution of a single automaton. To achieve this goal a stochastic operator, below described, is applied to sites symmetrically located from the center of the lattice. It is shown that a symmetry transition take place in the spatio-temporal pattern. The transition forces the automaton to evolve toward complex patterns that have mirror symmetry respect to the central axe of the pattern. In consequence, this synchronization method can be interpreted as a control technique for stabilizing complex symmetrical patterns. Cellular automata are extended systems, discrete both in space and time. The simplest type of automaton is a one-dimensional string composed of N sites or cells. Each site is labeled by an index i = 1, . . . , N, with a local variable s i carrying a binary value, either 0 or 1. The set of sites values at time t represents a configuration (state or pattern) σ t of the automaton. During the automaton evolution, a new configuration σ t+1 at time t + 1 is obtained by the application of a rule or operator Φ to the present configuration:
Usually, a local coupling among the nearest neighbors is implemented. The state of site i at time t + 1, s 
The same strategy can be applied to a single automaton with a even number of sites.
Now the evolution equation,
given by the successive action of the two operators Φ and Γ p , can be applied to the configuration σ t as follows:
1. the deterministic operator Φ for the evolution of the automaton produces Φ[σ t ], and, 2. the stochastic operator Γ p , produces the result Γ p (Φ[σ t ]), in such way that, if sites symmetrically located from the center are different, i.e. s i = s N −i+1 , then Γ p equals s N −i+1 to s i with probability p. Γ p leaves the sites unchanged with probability 1 − p.
A simple way to visualize the transition to a symmetric pattern can be done by splitting the automaton in two subsystems (σ The mean density of active sites for the difference automaton, defined as
represents the Hamming distance between the sets σ 1 and σ 2 . It is clear that the automaton will display a symmetric pattern when lim t→∞ ρ t = 0. For class III and IV rules, a symmetry transition controlled by the parameter p is found. The transition is characterized by the DA behavior:
when p < p c → lim t→∞ ρ t = 0 (complex non-symmetric patterns), when p > p c → lim t→∞ ρ t = 0 (complex symmetric patterns).
The critical value of the parameter p c signals the transition point.
In Fig. 1 the space-time configurations of automata evolving under rules 18 and 150 are shown for p < ∼ p c . The automata are composed by N = 100 sites and were iterated during T = 400 time steps. Left panels show the automaton evolution in time (increasing from top to bottom) and the right panels display the evolution of the corresponding DA. For p < ∼ p c , complex structures can be observed in the evolution of the DA. As p approaches its critical value p c , the evolution of the DA become more stumped and reminds the problem of structures trying to percolate the plane [3, 4] . In Fig. 2 the space-time configurations of the same automata are displayed for p > p c . Now, the space symmetry of the evolving patterns is clearly visible. 
